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Abstract 


Microbial activity and spoilage of chicken meat from the 
market in Mashhad, Iran, stored in air at 0, 4, 10 and 15°C 
was assessed. Microbial spoilage population, Total Volatile- 
Base Nitrogen (TVB-N), pH and organoleptic changes 
were determined. Based on the results of sensory analysis, 
shelf-life of chicken meat stored at 0, 4, 10 and 15°C was 
72, 120, 220 and 320 h, respectively. TVB-N that serves as 
an important indicator increased with storage time and 
TVB-N values were more than 28 mg/100g at the time of 
unacceptable sensory analysis. Both of them showed a high 
correlation coefficient with microbial growth, especially, 
Pseudomonas spp. However, pH cannot be used as a good 
indicator of chicken spoilage under aerobic conditions and 
there was relatively low correlation between this parameter 
and the sensory analysis. The results from microbiological 
behavior analysis, organoleptic quality and TVB-N values 
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identified pseudomonas spp. as special spoilage organisms 
(SSO) of poultry meat stored at 0-15°C and Pseudomonas 
spp. population level was 7.5 CFU/g at the end of shelf 
life. The microbial growth under dynamic temperature 
condition followed the same pattern and the results showed 
that temperature abuse affects the surviving population of 
Pseudomonas spp. and it leads to reduction of shelf life. 
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Introduction 


Chicken meat is a nutritious food with a relatively low 
cost and fat content, consumed all over the world. Howev- 
er, it is highly perishable and its shelf life is relatively short 
even when refrigerated (Mantilla et al., 2011). Biochemi- 
cal and microbial mechanisms are the leading cause of the 
rapid loss of quality and freshness of chicken meat (Gram 
and Huss 1996; Boziaris et al., 2011). 

The interactions and changes that exist between var- 
ious microbial spoilage groups turn meat spoilage into a 
dynamic process (Gram and Dalgaard 2002; Tsigarida et 
al., 2003). In fact bacterial spoilage is the important factor 
that directly reduces the shelf life of meat and affects the 
health and safety of consumers in the supply chain (Gil et 
al., 2006). The initial microbial level and storage conditions 
are major contributing factors which determine the level 
of metabolites and the Specific Spoilage Organisms (Raab 
et al., 2008) produced in chicken meat (Drosinos and Ny- 
chas 1997; Gram and Dalgaard 2002; Boziaris et al., 2011). 
The metabolic activities of microorganisms responsible for 
spoilage constitute the main spoilage mechanism and pro- 
duce off-odors (Dainty 1996; Gram and Huss 1996). 

The main criterion of quality assessment of chicken 
meat is freshness which corresponds to the presentation of 
spoilage signs. The expiry point occurs when the accept- 
able maximum limit of existing bacteria exceeds 7-8 log 
CFU/g and metabolites resulting from microbial growth 
produce bad odors, viscosity and chemical modifications 
in the meat.(Smolander et al., 2004; Raab et al., 2008). For 
quality assessment of meat and deciding about the end of 
shelf life, there are chemical, microbiological and senso- 
ry methods with some accuracy (Olafsdottir et al., 1997). 
Mostly, all of these methods are put together and are used 
for assessment of quality changes of meat. 

The evaluation of meat quality by microbial methods 
and the plate count of specific microorganisms (indicators 
of spoilage or related changes) is a precise method that 
needs 2 days or more for incubation and results. (Dainty 
1996). On the other hand, the strong relationship between 
spoilage resulting from the growth of bacteria and chemi- 
cal indices could be an auxiliary and supplementary tech- 
nique used to make a decision about or predict the end of 
meat shelf life and assessing its quality (Dainty 1996). The 
two main parameters related to the microbial growth are 
total volatile base nitrogen (TVB-N) and changes in pH 
(Gram and Dalgaard 2002, Boziaris, Kordila et al. 2011). 
The principal chemical parameter for microbial growth, 
including Pseudomonas spp. is TVB-N (Fraqueza et al., 
2008, Yan et al., 2008, Boziaris et al., 2011, Zhang et al., 
2012). The correlation between the microbial growth and 
TVB-N has been properly established in the case of dark 
turkey meat in aerobic conditions (Fraqueza et al., 2008, 
Zhang et al., 2012). There is a body of work that recognize 
pH determination as an essential indicator of lactic acid 
bacteria (LAB) growth. Consequently, pH and TVB-N are 


Spoilage of chicken meat during storage at 
different temperatures under aerobic conditions 


two important indicators of microbial spoilage in meat and 
poultry (Hernandez-Herrero, et al., 1999; Fraqueza et al., 
2008). 

Furthermore, an important item in the distribution 
and consumption of fresh poultry is the effective moni- 
toring of temperature conditions which affects safety and 
quality of chicken meat. (Bovill et al., 2001; James et al., 
2008; Zhang et al., 2012) . 

If chicken meat that is a perishable product is stored 
at improper and fluctuating temperature conditions, rap- 
id microbiological growth happens and the product spoils 
(Almonacid-Merino and Torres 1993; Raab et al., 2008). 

The objectives of the present study were to evaluate 
shelf life of air-packaged chicken meat and to establish a 
relationship between the microbial quality and the bio- 
chemical parameter TVB-N. The other objectives were to 
determine special spoilage organisms SSOs, to analyze the 
effect of constant storage temperature (0, 4, 10 and 15°C) 
on the growth of different spoilage microorganisms (lactic 
acid bacteria, Enterobacteriaceae, Pseudomonas spp. and 
aerobic mesophilic bacteria) in air-packaged chicken meat, 
to evaluate sensory characteristics of fresh chicken meat, 
and to investigate the effect of temperature fluctuations on 
the spoilage of air-packaged chicken meat stored under 
chilled conditions. 


Material and methods 


Sample preparation and storage conditions 


Fresh chicken meat breast fillets were purchased from a 
local poultry processing plant that was 2 km away from the 
laboratory (Baharan Company, Mashhad, Iran) and trans- 
ported to the laboratory in cold boxes within 15 minutes. 
In the laboratory the breast fillets were sliced to 100g piec- 
es under aseptic conditions. As a sample, each four pieces 
were wrapped in a low density polyethylene film and were 
packed in polypropylene bags. Forty four samples were 
prepared and the samples were randomly divided into 4 
groups and stored under controlled isothermal conditions 
(0, 4, 10 and 15°C) in high-precision (+ 0.2°C) low tem- 
perature incubators (Model FCC 225E, VELD, Germany) 
after packaging. 

Temperature conditions were continuously controlled 
by data loggers. After appropriate time intervals, microbi- 
ological, sensory and chemicals measurements were made 
from individual packaged poultry samples. 

For the dynamic storage experiments, a non-isother- 
mal low-temperature storage profile was used in order to 
simulate a continuously changing storage environment 
and potential abuse periods in the chilled chain. The stor- 
age protocol included a periodically alternating 24 h cycle 
of 8 h at 4°C, 8h at 10°C and 8 h at 15°C. 


Microbiological analysis 


At the designated time intervals, 10 g of meat from 
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each sample group was aseptically weighed and added to 
a quarter strength Ringer’s solutions (90 ml) after which 
it was homogenized in a Seward Stomacher® 400 (Seward, 
London) for 60 s at room temperature. Decimal serial dilu- 
tions were prepared and 1 ml samples of appropriate dilu- 
tions were spread on the surface of the appropriate media 
in petri dishes for the enumeration of: 

(i) Total viable count (TVC): on Plate Count Agar 
(PCA) (Merck, Darmstadt, Germany), incubated at 30°C 
for 48 h (Smolander et al., 2004). 

(ii) Lactic acid bacteria (LAB): on Man Rogosa Sharpe 
(MRS) Agar (Merck, Darmstadt, Germany) overlaid with 
the same medium, incubated at 30°C for 96 h. 

(iii) Pseudomonas spp.: on Cetrimide-Fucidin-Ceph- 
aloridine (CFC) Agar (CM559, Oxoid) supplied with the 
selective supplement (SR 103E, Basingstoke, UK), incubat- 
ed at 25°C for 48 h. 

(iv) Enterobacteriaceae: on Violet Red Bile Dextrose/ 
Glucose (VRBG) Agar (Merck, Darmstadt, Germany) 
overlaid with the same medium, incubated at 37°C for 24 
h. 

All the plates were examined visually for the typical 
colony types and morphological characteristics that were 
associated with each growth medium. Moreover, some se- 
lected colonies of each medium were checked routinely by 
Gram staining and microscopic examination. 


Measurement of pH 


The pH values were measured using a pH meter 
(WTW, USA). The glass electrode was immersed in the ho- 
mogenate of chicken meat after the end of microbiological 
analysis at three different points in each package. 


Sensory evaluation 


A sensory panel who was composed of five panelists 
carried out the sensory evaluations of the chicken meat 
samples. All members were blinded to the time and tem- 
perature history of the sample being tested. The breast fillet 
samples were cooked in aluminum foil at 180°C for 20 min. 
The panel members evaluated the odor of the raw meat and 
the taste and odor of the cooked meat. The results were 
recorded in designated forms with descriptive terms, based 
on the organoleptic characteristics of quality deterioration 
(taste and odor). Odor was evaluated using a simple three- 
point scoring system and each attribute (taste and odor) 
was scored on a continuous 0 to 3 hedonic scale (with 0 
being the highest quality score and 2 being the limit of ac- 
ceptance) (Koutsoumanis et al., 2006). 


Measurement of total volatile basic nitrogen 
(TVB-N) 


TVB-N content was measured using the Conway mi- 
cro-diffusion technique (Conway and Byrne, 1933). Meat 
samples of 10 g were homogenized in 50 mL distilled water 
for 10 s and then extracted for 30 min. The homogenate was 
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filtered through a Whatman filter paper grade 4 (Whatman 
International Ltd., UK). Sulfuric acid (5 %v/v, CID: 1118, 
PubChem) was added to the filtrate until its pH reached 
6.0. One mL of the filtrate and 1.0 mL of saturated K2CO3 
(CID: 11430, PubChem) were placed into a Conway’s unit. 
One mL of 0.01 N H2SO4 was added to the inner well of 
the Conway's unit. The Conway's unit was slowly shaken 
by hand and incubated at 25°C for 60 min. Then, the sub- 
stance in the inner well was titrated with 0.01 N NaOH 
(CID: 14798, PubChem) in the presence of 10 uL Brunswik 
reagent. TVB-N expressed as milligrams nitrogen per 100 
g (mg-N/100 g) was calculated by using the Eq. 1. 

TVB-N=0.14 (v1-v2)/wx100xc 

(Eq. 1) 

where w is the sample weight (g); v1 is the volume of 
added 0.01 N NaOH to blank (mL); v2 is the volume of 
added 0.01 N NaOH to the sample (mL) and c is the dilu- 
tion factor. 


Data analysis 


All calculations were performed using SPSS 16.0 (SPSS 
Inc., Chicago, IL) and all the Figures were plotted using 
Microsoft- Excel 2007. All of the experiments were carried 
out in triplicate. 


Results and discussion 


Organoleptic assessment 


Trained amateur panelists were employed to conduct 
the organoleptic assessment in the present study. The sim- 
ilarity between the assessments and the typical response 
given by consumers regarding the shelf life and accept- 
ability of such products is the added advantage of this de- 
cision. The organoleptic changes in chicken meat kept in 
the constant temperature was showed in Fig.1 (0, 4, 10 and 
15°C). In three replicated experiments, the organoleptic re- 
sults were exactly the same. Off-odor development after 65 
hours at the temperature of 15°C was the cause of product 
rejection while it took 72 hours for bad taste to disquali- 
fy the product. Due to slower occurrence of bad taste and 
off-odor at 10°C, the product was rejected after 120 hours. 
220 hours were needed for bad taste and off-odor to occur 
at 4°C while at 0°C presence of bad taste and off-odor was 
observed after 300 hours. Some consumers describe taste 
(cooked) and bad odor (raw) as the most important char- 
acteristics of determining shelf-life in some types of meat 
such as chicken. There are studies such as Raab et al. (2008) 
and Smolander et al. (2004) that reported chicken meat 
stored at the same constant temperature has a shelf-life of 5 
to 7 days while, the level of microbial activity, TVB-N and 
pH were still in the acceptable range. 


Chemical changes 
Production of TVB-N during the storage of chicken 
meat at 0, 4, 10 and 15°C is shown in Fig. 2. The initial 
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Figure 1 

Sensory evaluation of chicken meat stored at constant temperature: A (0°C), ظ‎ (4°C), C (10°C) and D 
(15°C). Columns: black (smell), lined (taste), gray (total sensory score). Line represents the score limit (0: 
highest quality, 1: acceptable quality, 2: the limit of acceptance, and 3: unacceptable quality) 
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Figure 3 
Changes of pH during the storage of chicken meat at 15°C 
(®), 10°C (^), 4°C (+) and 0°C (n). 


amount of TVB-N in chicken meat was 11.26 mg/100gr. 
At 15°C the amount of TVB-N was increased rapidly and 
reached 33.9 after 72 h. However, at the time of sensory 
rejection (62h) the TVB-N level was 25.53 mg/100gr that 
is higher than 23 mg/100 g, which is the indicative limit for 
deterioration (Abu-Ruwaida et al., 1994). 

At low storage temperatures, TVB-N increased slow- 
er and reached lower values compared to storage at 15°C. 
At 10°C after 142 h of storage, the TVB-N reached 32.30 
mg/100 g. At the time of unacceptable off-odor develop- 
ment which occurred after 124 h of storage, the level of 
TVB-N was 31.59 mg/100g. The TVB-N values increased 
significantly from the initial values of 12.6 mg/100 g to 
28.51 and 23.59 mg/100 g at 4 and 0°C after 220 and 300 h, 
respectively. 

In the initial 20 hours, there was no significant dif- 
ference (P > 0.05) between the four groups. However, after 
this time span, significant differences were detected be- 
tween the four groups (0, 4, and 10°C) and 15°C. Increase 
in storage temperature resulted in the rapid increase of 
TVB-N. There are also other studies that report the same 
results regarding TVB-N for chilled meat stored in aero- 
bic conditions (Giannuzzi et al., 1998; Mielnik et al., 1999; 
Zhang et al., 2012). TVB-N acts as a chemical spoilage 
indicator for microbial growth (Boziaris et al., 2011; Fra- 
queza et al., 2008) suggesting that numbers of microorgan- 
isms, especially Pseudomonas spp. and Enterobacteriaceae, 
could explain the variations observed in the TVB-N. Thus, 
in this study, the formation of TVB-N could be related to 
the growth of bacteria specially Pseudomonas spp. Because 
low temperature delays the growth of bacteria, TVB-N in- 
creased slowly when the temperature was lowered. 

The changes of pH over the course of chicken meat 
storage at 0, 4, 10 and 15°C is presented in Fig. 3. The initial 
pH of the chicken sample was found to be 6.25.on storage. 
The pH values are very variable but generally increasing 
trend is seen in all temperature storage. Slight decrease in 
pH values at sometimes during storage may be attributed 
to the dissolution of CO2 in the chicken muscle. 

It should also be mentioned that there was no signifi- 
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cant difference between the pH of the four groups (P<0.05). 
This could be explained by the following reasons. First, ac- 
cumulation of TVB-N compounds (such as NH3) results 
in the increase of pH (Fraqueza et al., 2008; Boziaris et al., 
2011). Second, a negative correlation between pH value 
and the log of LAB number was observed. Available glu- 
cose converted to organic acids by LAB and this results in 
the lowering of the pH values (Hernandez-Herrero et al., 
1999; Fraqueza et al., 2008). Finally, over time the growth 
of pseudomonas overtake LAB and it causes increased pro- 
duction of TVB-N compounds and results in increased pH. 


Microbial changes under isothermal conditions 


Fig. 4 provides changes of TVC, Pseudomonas spp., 
Enterobacteriacea, and LAB counts at the constant storage 
temperatures of 0, 4, 10, and 150C for packaged chicken 
meat. 

The primary TVC level in the samples was 5.07 log 
CFU/g right after preparation which is in agreement with 
the range reported by other works, on the most frequent 
contamination levels of 2 to 5 log CFU/g for mesophilic 
in refrigerated chicken (Goksoy et al., 2004; Zhang et al., 
2012). Increase of storage time caused an increase in the 
TVC counts and the increased rate was accelerated with 
the rise of storage temperature, reaching 7-8 log CFU/g at 
the end of shelf life, approximately 80, 124, 214 and 350 h 
for 0, 4, 10 and 150C, respectively (Fig. 5). 

The same pattern held true for Pseudomonas spp. 
counts as the initial Pseudomonas spp. level counts for 
chicken meat was 3.01 log CFU/g (Fig. 6). Other studies 
report the same levels of Pseudomonas spp. for chicken 
which is 2.7-3.8 (Bruckner et al., 2012; Mead et al., 1993) 
and 3.6 log CFU/g (Abu-Ruwaida et al., 1994). There is an 
increase from 3.01 log CFU/g to 8.9, 7.9, 7.5 and 7.6 log 
CFU/g at 0, 4, 10 and 15°C in Pseudomonas spp. counts 
during storage. On the other hand, there was an increase in 
Enterobacteriaceae counts from 2.8 log CFU/g to 4.3, 4.8, 
5.6 and 6.0 log CFU/g at isothermal storage temperatures 
of 0, 4, 10 and 15°C as shown in Fig. 7. The initial LAB 
count increased from 4.40 log CFU/g to 4.5, 5.6, 5.9 and 6.9 
log CFU/g at 0, 4, 10 and 15°C, respectively (Fig. 8). There 
was no marked difference between the groups in terms of 
the numbers of Pseudomonas spp. organisms at the end 
of shelf life. Under the temperatures of 0, 4, 10 and 150C, 
there was a fairly rapid increase over the time span of 63, 
94, 214 and 300 hours which is in agreement with the lag 
and exponential growth phase (Fig. 6). 

Therefore, it can be concluded that under all the tem- 
perature conditions, the count of Pseudomonas spp. at the 
end of shelf life was higher than the other spoilage bac- 
teria (LAB and Enterobacteriaceae). The microbial profile 
described in the present study has also been reported in 
some studies on aerobically stored chilled meat (Goksoy 
et al. 2004; Davis and Conner 2007; Zhang et al., 2012). It 
has been reported that Pseudomonas spp. is a dominant 
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Figure 5 


Growth of total aerobic viable (TVC) on poultry samples 
stored at different constant temperatures: 0°C (+), 4°C (m), 
10°C (4), 15°C (®). 
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Figure 4 

Microbial counts of different 
microorganisms growing in poultry 
samples stored at 0°C (a), 4°C (b), 
10°C (c), 15°C (d). Columns: Total 
aerobic viable (TVC) (black), Pseu- 
domonas spp. (horizontal lined), 
Enterobacteriaceae (gray), Lactic 
acid bacteria (LAB) (hachure). 
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Figure 6 

Growth of Pseudomonas spp. on poultry samples stored at 
different constant temperatures: 0°C (+), 4°C (=), 10°C (4), 


15°C (®). 
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Growth of Enterobacteriaceae on poultry samples stored at dif- 
ferent constant temperatures: 0°C (+), 4°C (=), 10°C ھ(‎ ), 15°C 


> 
6.5 
6 
/ 
Ss5 l او‎ 
۳ l Je / 
x 5 ۲ / 
۵ aoe 
45 as O A 
~~ e 
ay 
3.5 
0 50 100 150 200 250 300 
time(h) 
Figure 8 


Growth of lactic acid bacteria (LAB) on poultry samples stored 
at different constant temperatures: 0°C (+), 4°C (=),10°C (4), 
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Figure 9 


Microbial evolution in poultry during storage at fluctuating temperatures (cycle 8h 0°C - 8h 10°C- 8h 15°C): Total 
viable count; ( ھ‎ ) Pseudomonas spp. (=), Enterobacteriaceae ( @ ). 


bacteria in different types of meat stored under aerobic 
conditions at temperatures ranging from 0 to 25°C(Ercoli- 
ni et al. 2006; Koutsoumanis et al. 2006; Nychas et al. 2008; 
Bruckner et al., 2012; Zhang et al., 2012). 

Sensory analysis is a most important criteria for se- 
lection of meat products by consumers as a view of quality, 
hygiene and freshness (Mancini and Hunt 2005). As shown 
in Table 1 in this study, a high correlation coefficients was 
obtained between Pseudomonas spp. count and sensory 


analysis (taste and odor). 

The correlation coefficients between Pseudomo- 
nas spp. and the spoilage criteria were greater than those 
between TVC, LAB, Enterobacteriaceae and the spoil- 
age criteria (Table 1). Therefore, it can be concluded that 
Pseudomonas spp. is the SSO in chicken meat stored at 
low temperatures. These data show the maximum num- 
ber of bacteria at the end of shelf life based on the sensory 
analysis and TVB-N was 107-108 CFU/g. This finding is 


Table 1 
Correlation coefficients of the quality characteristics of chicken meat stored at 4°C. 
Pseudomonas TVC Enterobacteri- LAB TVBN pH Sensory 
spp. aceae analysis 
Pseudomonas spp. 0.972 0.941 0.838 0.956 0.737 0.990 
Total viable count (TVC) 0.9744 0.743 0.927 0.792 0.950 
Entrobacteriaceae 0.628 0.872 0.798 0.920 
Lactic acid bacteria (LAB) 0.908 0.647 0.865 
TVB-N 0.787 0.954 
pH 0.739 


Sensory analysis 
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consistent with the conclusions of the other studies where 
they determined that meat is not suitable for consumption 
when the number of Pseudomonas spp. reaches 107 - 108 
CFU/g (Gil et al., 2006; Davis and Conner 2007; Raab et 
al., 2008; Zhang, Han et al., 2012). These results concern- 
ing shelf life at different storage temperatures are in close 
agreement with a few other works (Gospavic et al., 2008; 
Raab et al., 2008; Zhang et al., 2012) . 

The gaseous composition that constitutes the atmo- 
sphere around foods has a great impact on the growth and 
life of SSO (Nychas et al., 2008; Doulgeraki et al., 2012). 

In this experiment, an oxygen permeable film cov- 
ered the aerobic atmosphere of the storage. This environ- 
ment is particularly suitable for psychrotrophic aerobes, 
allowing them to grow quickly and dominate the microbial 
composition of the spoilage (Doulgeraki et al., 2012; Ad- 
ams & Moss 1995). 

As a product of bacterial spoilage, TVB-N is com- 
monly adopted as an index for meat quality and shelf life as- 
sessment (Connell, 1990). The high correlation coefficient 
(R=0.95) between poultry TVB-N content and microbial 
count that was obtained in this study shows the significant 
role of microbial count in TVB-N content of samples. 

The TVB-N is an indicator of microbial growth (Bo- 
ziaris et al., 2011; Fraqueza et al., 2008) and its variations 
explain the significance of the number of microorganisms, 
particularly Eterobacteriaceae and Pseudomonas spp. As a 
result, TVB-N formation is related to bacterial growth in 
this study. A slow increase of TVB-N is observed with the 
decrease of temperature since low temperature diminishes 
the bacterial growth rate (Fig. 2). 


Microbial changes under non isothermal condi- 
tions 


As shown in Fig. 9, the TVC count of samples stored 
at fluctuating temperatures increased initially from 5.47 
log CFU/g to 8.98 log CFU/g after 140 h in the end of shelf 
life. The bacterial lag phase is about 30h at dynamic storage 
conditions. In constant temperature conditions, the TVC 
count reached 7.2 log CFU/g. This upper limit microbio- 
logical acceptability might be a consequence of the tem- 
perature abuse effect on bacterial growth rate (Mielnik et 
al.,1999; Tuncer and Sirel, 2008; Zhang et al., 2012; Bovill et 
al., 2001) and it also suggests that dynamic conditions for 
meat storage can affect the growth of bacteria. 

About the behavior of the growth of Pseudomonas 
spp. the findings show that there was no significant differ- 
ence between samples stored at constant temperature and 
those stored at fluctuating condition (P>0.05). The results 
also showed that temperature abuse effects on surviving 
populations of Pseudomonas in meat products when tem- 
perature variations were above 5°C (Fig.9). These results 
are consistent with other works (Davis and Conner 2007; 
Zhang et al., 2012). 

Enterobacteriacea number is considered as a hygiene 
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indicator that has a high correlation with the sensory anal- 
ysis of odor of the poultry (Smolander et al., 2004). During 
storage at fluctuating conditions, the number of Entero- 
bacteriacea increased from 3.6 log CFU/g to 7.01 log 
CFU/g. (Fig.9). Comparing the Enterobacteriacea number 
between these results and the constant temperature storage 
(0, 4, 10 and 15°C) results (3.8 to 6.0 log CFU/g) indicates 
that Enterobacteriacea were more dependent on changes 
in temperature during storage time (Smolander et al., 2004; 
Zhang et al., 2012). Cold-tolerant Enterobacteriaceae also 
occurs on chilled meat stored aerobically. However, they 
do not contribute to the microbial associations in terms of 
numbers. Although rarely, if ever, contributing significant- 
ly to the spoilage flora on meat and meat products, Entero- 
bacteriaceae have been considered as indicators of food 
safety (Nychas et al., 2008). 

The results of this study showed that temperature 
abuses compared to constant temperature during storage 
of chicken meat lead to more shelf life reduction. The shelf 
life of chicken meat in fluctuating conditions was about 
140 h (Fig.9). In this study, the count of Pseudomonas spp. 
in air-packaged chicken meat showed an increase from 
3.01 log CFU/g to about 7.5 log CFU/g during the constant 
temperature storage conditions. The correlation between 
the growth of Pseudomonas spp. and the spoilage chemical 
indicators (TVB-N, sensory analysis and pH) is statistical- 
ly significant. Therefore, Pseudomonas spp. is considered 
as the SSO for air-packaged chicken meat. Although the 
temperature abuses during storage of chicken meat led to 
shelf life reduction, a similar pattern was observed for the 
growth of Pseudomonas spp. during fluctuating storage 
conditions. 
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بررسی فساد شیمیایی و میکروبی گوشت مرغ در طی نگهداری در دمای ثابت و متغیر در 
شرایط هوازی 


فرحناز قلاسی مود". محمد محسن زاده؛ محمدرضا حسین‌دخت T‏ مهدی وربدی " 
| گروه بهداشت مواد غذایی و آبزیان» دانشکده دامپزشکی. دانشگاه فردوسی مشهد. مشهد. ایران 
" گروه «cont‏ دانشکده علوم. دانشگاه فردوسی مشهد. مشهد. ایران 
09,57 علوم و صنایع غذایی. دانشکده کشاورزی. دانشگاه فردوسی مشهد. مشهد. ایران 


دریافت مقاله: ۱۳۹۴/۱۳/۲۳ پذیرش نهایی: ۱۳۹۵/۰۹/۰۹ 


چکیده 

در این بررسی فعالیت میکروبی و pls‏ شاخص‌های فساد گوشت مرغ خریداری شده از مراکز عرضه شهر مشهد. نگهداری شده در 
dl‏ سین ای ۹ی ۵ مرخ بای رات شرا AUS age‏ دا کف میت اک فان غاب 
ذخیره شده در Fe‏ ۱۰ 9 ۱۵ درجه سیلسیوس به ترتبب YT AY* VY‏ 9 ۰ ساعت بود. TVB-N‏ به عنوان یک شاخص 
قاد کر کے وان Gall wigs‏ بافت زو دار Gl‏ در ای که allyl‏ سی Sle‏ شیر قال قبول بودن sce‏ 
برای ارزیابی فساد مرغ نگهداری شده در شرایط هوازی مد نظر باشد. تغییرات PH‏ همبستگی خوبی با رشد میکروبی و ارزیابی 
حسی نشان نداد. نتایج ارزیابی رفتار رشد میکروبی. کیفیت حسی و مقادیر TVB-N‏ نشان داد که سوموناس ارگانیسم ویژه فساد 
بود. رشد میکروبی در شرایط دمایی متغیر نیز از همین الگو برخوردار بود و نشان داد که تغییرات درجه حرارت در طی نگهداری بر 
بقاء و رشد سریع سوموناس تاثیر گذاشته و منجر به کاهش زمان ماندگاری در نوسانات دمایی در طی نگهداری مرغ. می شود. 


واژگان کلیدی: سودوموناس» فساد میکروبی. گوشت Epo‏ عمر ماندگاری 


